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54)  Process  for  isolating  rosmarinic  acid  from  plants. 
The  present  invention  is  related  to  a  new  process  for 

producing  rosmarinic  acid  by  extraction  of certain  plants,  and 
in  particular of  plants  of  balmmint  (Melissa  officinalis). 



The  p r e s e n t   i n v e n t i o n   i s   r e l a t e d   to  a  new  p r o c e s s   f o r  

p r o d u c i n g   r o s m a r i n i c   a c i d   by  e x t r a c t i o n   of  c e r t a i n   p l a n t s ,  

and   i n   p a r t i c u l a r   of  p l a n t s   of  b a l m m i n t   ( M e l i s s a  

o f f i c i n a l i s ) .  

The  p r e s e n c e   of  r o s m a r i n i c   a c i d   ( i . e .   3 . 4 - d i h y d r o x y - a l p h a -  

[ [ 3 - ( 3 . 4 - d i h y d r o x y p h e n y l ) - 1 - o x o - 2 - p r o p e n y l ] - o x y ] - p h e n y l -  

p r o p i o n i c   a c i d )   in   v a r i o u s   p l a n t   s p e c i e s   h a s   b e e n   p r o v e n .  
R o s m a r i n i c   a c i d   i s   v a l u a b l e   i n   v i e w   of  i t s   a n t i - i n f l a m m a -  

t o r y   p r o p e r t i e s   ( s e e   f . i .   G e r m a n   p a t e n t   a p p l i c a t i o n  

P  29  52  1 1 4 . 0 ) .  

I t   i s   t h e r e f o r   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  p r o -  
v i d e   a  new  and  s i m p l e   p r o c e s s   f o r   i s o l a t i n g   r o s m a r i n i c  

a c i d   f r o m   c e r t a i n   p l a n t s   w i t h   i m p r o v e d   y i e l d s   and   w i t h   a n  

i m p r o v e d   p u r i t y   of  t h e   f i n a l   p r o d u c t .  

The  p r o c e s s e s   f o r   i s o l a t i n g   r o s m a r i n i c   a c i d   known   up  t o  

now  h a v e   t h e   d i s a d v a n t a g e   of  c o m p r i s i n g   many  b u r d e n s o m e  

s t e p s .   Fo r   i n s t a n c e ,   S c a r p a t i   and   O r i e n t e ,   R i c e r a   S c i   1 9 5 8 ,  

v o l .   28,   p.  2392  to  2393   and   T e t r a h e d r o n   1 9 5 8 ,   v o l .   4 ,  

p.  43  to   48  i s o l a t e d   r o s m a r i n i c   a c i d   f r o m   R o s m a r i n u s   o f f i -  

c i n a l i s   and   C h i c o r y   ( C i c h o r i u m   i n t y b u s )   by  e x t r a c t i o n   w i t h  

w a t e r .   H o w e v e r ,   b e f o r e   i t   i s   p o s s i b l e   to  i s o l a t e   r o s m a r i n i c  

a c i d   by  e x t r a c t i o n   f r o m   t h e   a q u e o u s   e x t r a c t s ,   t h e y   h a v e   t o  

be  s u b j e c t e d   to   r e a c t i o n   w i t h   a  l e a d   s a l t   and  t h e   r e s u l t i n g  

p r e c i p i t a t e d   l e a d   s a l t   h a s   to   be  d e c o m p o s e d   by  r e a c t i o n  



w i t h   h y d r o g e n   s u l f i d e .   A c c o r d i n g   to   G e s t i r n e r   a n d  

S c h i e m e n z ,   S c i .   P h a r m .   1 9 6 9 ,   v o l .   37,   p.   40  to   47 ,   i t   i s  

n e c e s s a r y   a t   f i r s t   to  r e m o v e   f a t   f r o m   t h e   d r u g   by  e x t r a c t -  

. . i ng   t h e   d r u g   w i t h   p e t r o l e t h e r   f o l l o w e d   by  s e v e r a l   f u r t h e r  

e x t r a c t i o n   s t e p s .   The  r o s m a r i n i c   a c i d   c o n t a i n i n g   f r a c t i o n  

i s   o b t a i n a b l e   o n l y   a f t e r   c h r o m a t o g r a p h y   on  a  p o l y a m i d e .  

In   t h e   p r o c e s s   of  K.  H i l l e r ,   P h a r m a z i e   1 9 6 5 ,   v o l .   2 0 ,  

p.  574  to   5 7 9 ,   t h e   d r u g   a t   f i r s t   h a s  t o   be  d e g r e a s e d   i n  

t h e   same  m a n n e r .  

I t   now  h a s   s u r p r i s i n g l y   b e e n   f o u n d   t h a t  r o s m a r i n i c   a c i d  

may  be  o b t a i n e d   i n   a  s i m p l e   m a n n e r   i n   h i g h   p u r i t y   a n d  

w i t h   h i g h   y i e l d s   w h e n   s t a r t i n g   f r o m   t h e   p l a n t s   of   b a l m -  

m i n t ,   i . e .   M e l i s s a   o f f i c i n a l i s .   When  s t a r t i n g   f r o m   t h e  

g r o u n d   p l a n t   m a t e r i a l   o f   b a l m m i n t   s u c h   as  l e a v e s ,   r o o t s ,  

s t e m s ,   b l o s s o m s   or  s e e d s ,   i n   p a r t i c u l a r   t h e   l e a v e s   o f  

b a l m m i n t ,   i t   i s   n o t   n e c e s s a r y   to  d e g r e a s e   t h e m   b e f o r e  

e x t r a c t i o n .   The  g r o u n d   p l a n t   m a t e r i a l   i s   e x t r a c t e d   1  t o  

3  t i m e s   w i t h   t h e   10  to   30,   p r e f e r a b l y   w i t h   t h e   20  f o l d  

a m o u n t   of   w a t e r ,   i . e .   1  kg  of   g r o u n d   p l a n t   m a t e r i a l   i s  

e x t r a c t e d   1  t o   3  t i m e s   w i t h   10  to   30 ,   p r e f e r a b l y   20  k g  

of   w a t e r ,   a t   80  to   1 0 0 ° C ,   f o r   30  t o   60  m i n u t e s   e a c h   t i m e s ,  

w i t h   s t i r r i n g .  

The  c o m b i n e d   e x t r a c t s   a r e   t h e n   a c i d i f i e d   by  t h e   a d d i t i o n  
of   an  i n o r g a n i c   a c i d ,   p r e f e r a b l y   h y d r o c h l o r i c   a c i d ,   u n t i l  
a  pH  o f  2   t o   2 . 5   i s   r e a c h e d   and   t h e   p r e c i p i t a t e d   b y - p r o -  
d u c t s   a r e   f i l t e r e d   o f f ,   f o r   i n s t a n c e   by  c e n t r i f u g a t i o n   o r  
f i l t r a t i o n .   The  e x t r a c t s   c l e a r e d   f r o m   t h e   i n s o l u b l e s   a r e  
e x t r a c t e d   w i t h   an  a l k y l   e t h e r   s u c h   as  d i e t h y l e t h e r ,   d i -  
i s o p r o p y l e t h e r   or   d i p r o p y l e t h e r ,   w i t h   a  h i g h e r   a l k a n o l  
i m m i s c i b l e   w i t h   w a t e r   s u c h   as  n - b u t a n o l   or  i s o b u t a n o l ,  
or   w i t h   an  e s t e r   of   an  a l i p h a t i c   c a r b o x y l i c   a c i d   s u c h   a s  
e t h y l a c e t a t e .   The  a m o u n t   of   s o l v e n t   u s e d   f o r   e x t r a c t i o n  
i s   c h o o s e n   s u c h   t h a t   i t   v a r i e s   b e t w e e n   1 / 1 0   and  3  t i m e s  
t h e   v o l u m e   of   t h e   a q u e o u s   p h a s e   to   be  e x t r a c t e d .   P r e f e r -  



a b l y ,   d i e t h y l e t h e r   or   d i i s o p r o p y l e t h e r   a r e   u s e d   as  s o l v e n t  

f o r   e x t r a c t i o n .  

The  s o l v e n t   i s   r e m o v e d   and  t h e   r e s u l t i n g   r e s i d u e   i s  

s t i r r e d   w i t h   w a t e r   f o r   20  to   40  m i n u t e s   a t   40  to   8 0 ° C . ,  

p r e f e r a b l y   a t   50  to   6 0 ° C .   R e s i n o u s   m a t e r i a l   i s   s e p a r a t e d  

f r o m   t h e   r e s u l t i n g   s o l u t i o n   w h i c h   i s   t h e r e a f t e r   s t o r e d  

at   2  t o   8 °C .   A f t e r   s t o r a g e   f o r   a b o u t   4  to   14  h o u r s ,  

p o s s i b l y   p r e c i p i t a t e d   f u r t h e r   r e s i n o u s   m a t e r i a l s   a r e  

s e p a r a t e d   and  t h e   s o l u t i o n   i s   e v a p o r a t e d   in   a  v a c u u m   t o  

a b o u t   one  t h i r d   of  i t s   v o l u m e   and  t h i s   s o l u t i o n   i s   s t o r e d  

a t   2  to   8°C.   R o s m a r i n i c   a c i d   c r y s t a l l i z e s   a f t e r   s t o r a g e  

f o r   a  c e r t a i n   p e r i o d   of  t i m e .   T h i s   p r o d u c t   may  be  f u r t h e r  

p u r i f i e d   by  a n o t h e r   r e c r y s t a l l i z a t i o n .   F . p . :   171  to   1 7 3 ° C .  

The  c r y s t a l l i z a t i o n   f r o m   t h e   a b o v e   s o l u t i o n   may  be  e n h a n c e d  

by  a d d i n g   s e e d   c r y s t a l s   of   r o s m a r i n i c   a c i d .  

The  p r e s e n t   p r o c e s s   i s   f u r t h e r   i l l u s t r a t e d   by  t h e   f o l l o w -  

i n g   e x a m p l e s   w i t h o u t   h o w e v e r   l i m i t i n g   t h e   same  t h e r e t o .  

EXAMPLE  1 :  

100  g.  of  g r o u n d   l e a v e s   of  b a l m m i n t   ( r o s m a r i n i c   a c i d  

c o n t e n t :   2 .1   %)  a r e   e x t r a c t e d   t w i c e   w i t h   2  l i t e r s   o f  

w a t e r   e a c h   t i m e ,   a t   80  to   1 0 0 ° C .   f o r   45  m i n u t e s   w i t h  

s t i r r i n g .   The  pH  of   t h e   c o m b i n e d   e x t r a c t s   i s   r e n d e r e d   t o  

a  v a l u e   of  2  to   2 . 5   by  t h e   a d d i t i o n   of   25 %  h y d r o c h l o r i c  

a c i d   t h e r e t o .   The  p r e c i p i t a t e d   b y - p r o d u c t s   a r e   s e p a r a t e d  

by  c e n t r i f u g a t i o n   and  t h e   r e s u l t i n g   s o l u t i o n   i s   e x t r a c t e d  

3  t i m e s   by  s h a k i n g   w i t h   d i i s o p r o p y l e t h e r .   P e r   e a c h   100  m l .  

of  e x t r a c t   t h e r e   a r e   u s e d   30  ml.   of  t h e   o r g a n i c   s o l v e n t .  

D u r i n g   t h i s   s t e p   a b o u t   80  %  of   t h e   s t a r t i n g   a m o u n t   o f  

r o s m a r i n i c   a c i d   a r e   e x t r a c t e d .   The  c o m b i n e d   o r g a n i c   p h a s e s  

a r e   d r i e d   o v e r   a n h y d r o u s   C a C l 2 ,   f i l t r a t e d   and  e v a p o r a t e d  



t o   d r y n e s s   by  m e a n s   of   a  r o t a t i n g   e v a p o r a t o r   a t   a  b a t h  

t e m p e r a t u r e   of  a b o u t   5 0 ° C .  

The  d r y   r e s i d u e  ( 2 . 7   g . )   c o n t a i n s   - a b o u t   54  %  o r   1 . 4 5   g .  

of   r o s m a r i n i c   a c i d .   The  p r o d u c t   i s   f i n e l y   g r o u n d   and   i n t r o -  

d u c e d  i n t o   75  m l .  o f   w a t e r   a t   50  t o   6 0 ° C .   w i t h   v i v i d  

s t i r r i n g .   The  a q u e o u s  m i x t u r e  i s   s t i r r e d   f o r   30  m i n u t e s  

a n d  f i l t e r e d   t h r o u g h   a  f o l d e d   f i l t e r .   The  f i l t r a t e   i s  

s t o r e d   f o r   1 2  h o u r s   a t   a b o u t   + 4 ° C . ,   d e c a n t e d   f r o m   s m a l l  

a m o u n t s   o f   r e s i n o u s   m a t e r i a l  w h i c h   s e p a r a t e d   o n  t h e   b o t t o m  

of   t h e   c o n t a i n e r  d u r i n g   s t o r a g e .   The  r e s u l t i n g   s o l u t i o n  

i s   e v a p o r a t e d   to   a  v o l u m e   of   25  ml .   A f t e r  t h e  a d d i t i o n   o f  

s e v e r a l   s e e d   c r y s t a l s   o f  r o s m a r i n i c   a c i d ,   t h e   s o l u t i o n  

i s   a l l o w e d   t o   s t a n d   a t   + 4 ° C .   The  r e s u l t i n g   c r y s t a l s   a r e  

f i l t e r e d   o f f   w i t h   s u c t i o n   t h r o u g h   a  f i l t e r   c r u c i b l e   t y p e  

1  D  3,  t h e   c o l l e c t e d   c r y s t a l s  a r e   w a s h e d   w i t h   a  f ew  m l .  

o f   i c e - c o l d   w a t e r   and   t h e r e a f t e r   d r i e d   i n   a  v a c u u m .   T h e  

m o t h e r   l i q u o r   i s   e v a p o r a t e d   to   a  v o l u m e   of   a b o u t   10  m l .  

by  m e a n s   o f   a  r o t a t i n g   e v a p o r a t o r ,   s e e d e d   w i t h   c r y s t a l s  

o f   r o s m a r i n i c   a c i d   and   s t o r e d   a t  a b o u t   +40C.   A n o t h e r   s m a l l  

a m o u n t   o f   r o s m a r i n i c   a c i d   c r y s t a l s   s e p a r a t e   u p o n   s t o r a g e  

f o r   s e v e r a l   d a y s .   The  c o l l e c t e d   c r y s t a l s   a r e   c o m b i n e d  

w i t h   t h e   f i r s t   c o l l e c t e d  p r o d u c t .   The  c r u d e   r o s m a r i n i c  

a c i d   ( 1 . 3 5   g . )   i s   d i s s o l v e d  i n   60  m l .  o f   w a t e r   of   a b o u t  

5 0 ° C . ,   a  s p a t u l a   t i p   f u l l   of   a c t i v a t e d   c a r b o n   i s   a d d e d   t o  

t h e   warm  s o l u t i o n   a n d  t h e   s o l u t i o n   f i l t e r e d  t h r o u g h   a  

f o l d e d   f i l t e r .   The  f i l t e r   i s   w a s h e d   w i t h   5  ml .   o f   h o t  

w a t e r .   A f t e r   t h e   a d d i t i o n   o f  s e v e r a l   s e e d   c r y s t a l s   o f  

r o s m a r i n i c   a c i d ,   t h e   d e s i r e d   c o m p o u n d   c r y s t a l l i z e s   u p o n  

s t a n d i n g   a t   +40C.   f o r   2  d a y s .   The  s e p a r a t e d   r o s m a r i n i c  

a c i d   c r y s t a l s   a r e   f i l t e r e d  o f f   t h r o u g h   a  g l a s s   f i l t e r ,  

w a s h e d   w i t h   a  s m a l l   a m o u n t   o f   i c e - c o l d   w a t e r   and   d r i e d   i n  

a  v a c u u m .  

Y i e l d :   1 . 1 5   g .  ( 5 5  %   of   t h e  t h e o r e t i c a l ) .  



EXAMPLE  2 :  

100  g.  of  g r o u n d   l e a v e s   of  b a l m m i n t   a r e   e x t r a c t e d   as  d e s -  

c r i b e d   i n   e x a m p l e   1  and  t h e   e x t r a c t s   a r e   a c i d i f i e d   to  a  

pH  of  2  -   2 . 5 .   The  a c i d   a q u e o u s   s o l u t i o n   i s   e x t r a c t e d   w i t h  

s h a k i n g   3  t i m e s   w i t h   d i e t h y l e t h e r .   T h e r e   a r e   u s e d   30  m l .  

of  e t h e r   p e r   e a c h   100  ml.   of   a q u e o u s   p h a s e .   The  c o m b i n e d  

o r g a n i c   p h a s e s   a r e   d r i e d   o v e r   a n h y d r o u s   C a C l 2 ,   f i l t e r e d  

and  e v a p o r a t e d   to   d r y n e s s   by  m e a n s   of   a  r o t a t i n g   e v a p o -  

r a t o r   w i t h   a  b a t h   t e m p e r a t u r e   of  a b o u t   + 4 0 ° C .  

The  d r y   r e s i d u e   ( 4 . 8   g . c o n t a i n i n g   32  %  =  1 . 5 4   g.  of   r o s -  

m a r i n i c   a c i d )   i s   f i n e l y   g r o u n d   and  a d d e d   w i t h   s t i r r i n g   t o  

a b o u t   90  ml.   of   w a t e r   a t   a b o u t   5 0 ° C .   S t i r r i n g   i s   c o n -  

t i n u e d   f o r   a n o t h e r   30  m i n u t e s   and  t h e   s o l u t i o n   i s   s e p a r a t e d  

f r o m   t h e   p r e c i p i t a t e d   r e s i n o u s   m a t e r i a l   by  f i l t r a t i o n .  

The  s o l u t i o n   i s   a l l o w e d   to  s t a n d   a t   a b o u t   +4°C.   f o r   1 2  

h o u r s   and  t h e   c l e a r   s o l u t i o n   i s   d e c a n t e d   f r o m   f u r t h e r  

p r e c i p i t a t e d   r e s i n o u s   m a t e r i a l .   The  r e s u l t i n g   s o l u t i o n   i s  

e v a p o r a t e d   to   a  v o l u m e   of  a b o u t   10  ml.   by  m e a n s   of   a  

r o t a t i n g   e v a p o r a t o r   and  i s   p o u r e d  o v e r   a  c o l u m n   h a v i n g   a  

d i a m e t e r   of  a b o u t   3  cm.  and  a  l e n g h t h   of  a b o u t   40  cm.  a n d  

c o n t a i n i n g   65  g.  of  S y p h a d e x   LH-20  i n   70  %  a q u e o u s   m e t h a -  

n o l .   E l u t i o n   i s   c a r r i e d   o u t   w i t h   70  %  a q u e o u s   m e t h a n o l  

and  t h e  c o m b i n e d   f r a c t i o n s   c o n t a i n i n g   r o s m a r i n i c   a c i d   a r e  

e v a p o r a t e d   to   a  v o l u m e   of   a b o u t   35  ml .   on  a  r o t a t i n g   e v a p -  
o r a t o r .   A f t e r   t h e   a d d i t i o n   of   s e e d   c r y s t a l s   of  r o s m a r i n i c  

a c i d ,   t h e   r e s u l t i n g   s o l u t i o n   i s   a l l o w e d   to  s t a n d   a t   + 4 ° C .  

f o r   2  to   3  d a y s .   The  s e p a r a t e d   c r y s t a l l i n e   r o s m a r i n i c   a c i d  

i s   f u r t h e r   p r o c e s s e d   as  d e s c r i b e d   i n   e x a m p l e   1 .  

Y i e l d :   1 . 3   g.  ( 6 2  %   of  t h e   t h e o r e t i c a l ) .  



1.  P r o c e s s   f o r   t h e   i s o l a t i o n   of   r o s m a r i n i c   a c i d   f r o m  

p l a n t s   c o m p r i s i n g   s t a r t i n g   f r o m   p l a n t s   o r  p a r t s   o f  

t h e   p l a n t s   of   b a l m m i n t   ( M e l i s s a   o f f i c i n a l i s ) ,   e x t r a c -  

t i n g   t h e   c r u s h e d  p l a n t s   o r   p a r t s   of   t h e   p l a n t s   one   t o  

t h r e e   t i m e s   w i t h   20  t o   30  t i m e s   t h e   a m o u n t   of   w a t e r  

a t   80  to   1 0 0 ° C .   f o r   30  t o   60  m i n u t e s   w i t h   s t i r r i n g ,  

a c i d i f y i n g   t h e   e x t r a c t   t o   a  p H   of   2  to   2 . 5 ,   t h e r e -  

a f t e r   e x t r a c t i n g   t h e   a c i d i f i e d   a q u e o u s   e x t r a c t s   w i t h  

an  o r g a n i c   s o l v e n t   s e l e c t e d   f r o m   t h e  g r o u p   c o n s i s t i n g  

of   t h e   o r g a n i c   e t h e r s ,   t h e   h i g h e r   a l k a n o l s   i m m i s c i b l e  

w i t h   w a t e r   and   t h e   e s t e r s   of  t h e - a l i p h a t i c   c a r b o x y l i c  

a c i d s ,   s e p a r a t i n g   t h e   s o l v e n t   by  e v a p o r a t i o n ,   s t i r r i n g  

t h e   r e s i d u e   w i t h   w a t e r   a t   40  t o   8 0 ° C .   f o r   20  t o   4 0  

m i n u t e s ,   p u r i f y i n g   t h e   r e s u l t i n g   s o l u t i o n   and   s e p a r a t i n g  

c r y s t a l l i n e   r o s m a r i n i c   a c i d   by  r e d u c i n g   t h e   v o l u m n   o f  

t h e   s o l u t i o n   a n d  s t o r i n g  t h e  s o l u t i o n   a t   2  t o   8 ° C .  

2.  P r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   g r o u n d   b a l m m i n t  

l e a v e s   a r e   u s e d   as  s t a r t i n g   m a t e r i a l .  

3.  P r o c e s s   a c c o r d i n g   t o   c l a i m   1  and   2  w h e r e i n   d i e t h y l e t h e r  

or   d i i s o p r o p y l e t h e r   i s   u s e d   as  o r g a n i c   s o l v e n t   f o r  

e x t r a c t i o n .  
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